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Presenter
Presentation Notes
Study to characterize the physical response of the water table due to OWTS loading in the Civic area.  In response to concerns by the board regarding potential overlapping impacts of discharges on water table elevations.
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Study Objectives

■ Evaluate the cumulative impact of subsurface waste 
water dispersal on ground water levels in the Civic 
Center area 

■ Refine existing numerical ground-water flow model with 
additional data

■ Use the numerical model to evaluate hydrologic effects 
of waste water dispersal
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Past Modeling of Study Area

■ Stone (2004) Risk Assessment 
of Decentralized Wastewater 
Treatment Systems in High 
Priority Areas in the City of 
Malibu, California. 

■ Questa (2005). Malibu Civic 
Center Integrated Water 
Quality Management Feasibility 
Study. 

Presenter
Presentation Notes
Build on Previous Work
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Upland Recharge Areas

(Source: Stone Environmental, Inc., 2004)
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Hydrogeologic Model Development
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Map showing extent of alluvial deposits in the Civic Center area
(Stone, 2004)

Published Geology
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Recharge from irrigated areas and 
precipitation
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Sources and sinks for the Malibu alluvial ground-water flow system.

•DRAFT
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Rainfall
Measured at Pepperdine University
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Ground Surface in Study Area

Sources: Topographic contours generated from LAR-IAC 2006-2007 digital elevation model, 2009; Hydrography 
digitized by Stone using LAR-IAC 2006-2007 digital elevation model, 2009; Study area, Stone, 2004; Imagery, ESRI. 
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Onsite Wastewater Treatment Systems 
in the Study Area

Sources: Dispersal components digitized by Stone, 2009; Study Area and Groundwater Recharge Areas, Stone, 2004; Parcel 
boundaries, LA County Assessor; Imagery, ESRI. 

Presenter
Presentation Notes
Onsite systems by category:
Residential system: 347 total systems, 262 of which with components located
Commercial system: 50 total systems, 35 with whichcomponents located
Offsite commercial source: 11 properties
Offsite commercial discharge: 6 systems, 5 with components located (6th is Pepperdine, outside of active groundwater model area)
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Onsite Wastewater Treatment Systems 
in the Study Area – Close Up

Sources: Dispersal components digitized by Stone, 2009; Study Area and Groundwater Recharge Areas, Stone, 2004; 
Parcel boundaries, LA County Assessor; Imagery, ESRI. 

Presenter
Presentation Notes
Onsite systems by category:
Residential system: 347 systems, 262 with components located
Commercial system: 50 systems, 35 with components located
Offsite commercial source: 11 properties
Offsite commercial discharge: 6 systems, 5 with components located (6th is Pepperdine, outside of active groundwater model area)
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Monitoring Wells, Borings, and Test 
Pits in the Study Area

Sources: Groundwater well locations and soil boring locations digitized by Stone, 2002-2009; Hydrography digitized by Stone using 
LAR-IAC 2006-2007 topography, 2009; Study Area and Groundwater Recharge Areas, Stone and McDonald Morrissey Assoc., 2004. 

Presenter
Presentation Notes
Monitoring well: 217 (current and historic)
Boring: 930
Test Pit: 967
Trench: 181 
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Effect of Lagoon on Groundwater 
Elevation
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Ground Water Discharge to Ocean and Lagoon

•Flooded Condition



17 Ground Water Discharge to Ocean and Lagoon

•Breached 
Condition
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Cross Section -
Example of Generalized Layering
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Preliminary Calibration Result
Near Lagoon
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Preliminary Calibration Result -
Near Stuart Ranch Road
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Preliminary Calibration Result
Winter Canyon
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Major Elements of 
Groundwater Flow Model

■ Using 

− New Surface Topography 

− New Geologic Data

− New Surface Geophysics

− Closer Grid Spacing & Transient Approach

■ Incorporating 

− Stormwater Drainage System

− 2003-2009 Recharge Data

− Water Level Elevations

Presenter
Presentation Notes
Water Level Elevations at Known Locations
previously 2003/2004 with two synoptic – 50 locations
Three synoptic and 100 water level control points and ____water level measurements 
Lagoon Stage Data 

More Recharge Data
	Monthly precipitation & Bi-monthly Water Use Data
	Previously used annual average recharge
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Project Schedule
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